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WOODWARD LECTURE
September 25, 1958
DIGEST OF LECTURE ON HOME CARE. By John Scott, Medical Director,
London County Council, England.
Doctor Scott dealt with the home care of the sick, particularly the elderly
sick in London, and added some details of the tuberculosis situation. The
key figure in home care was the general practitioner, with whom about
98 per cent of the population were registered and who received an annual
capitation fee for each person on his list. The London County Council
area had a population of 3j/2 million, the expectation of life at birth being
68 years for men and 72 for women. In 1901 the proportion of the popula-
tion over 65 was 1 in 21, now it was 1 in 9 and by 1975 it would be 1 in 7.
This raised problems of retirement, of suitable housing, and possibly most
important, of loneliness, since in England and Wales as a whole more than
one million elderly people lived alone. To help ease this feature there were
in London alone 30 voluntary committees which provided clubs, recrea-
tions, handicrafts, and meals at cheap rates. In addition, for the house-
bound, meals were delivered to the home twice weekly. For the sick, there
was a separate subsidized voluntary service delivering week-day meals
five times weekly, about 180,000 such meals being supplied annually.
Assisting the general practitioner in his care of the sick and the elderly
were three important services supplied by the health department: the pub-
lic health nurse, the visiting nurse, and the homemaker. The public health
nurse was in touch with all other official and voluntary agencies and could
often see that various needs of the elderly were met. The visiting nurse
was again an invaluable auxilliary of the general practitioner. London had
550, with an average case-load of 24; they made 12-14 home visits daily
and were nursing an average of 13,000 cases at any one time. They com-
pleted some 63,000 treatments each year, nearly half their patients being
over the age of 65. Cases of respiratory disease made a quarter of the
total, diseases of the heart and arteries (14 per cent), skin 19 per cent,
digestive diseases being the next most frequent groups. Each year these
nurses paid about 1,400 visits per 10,000 population. Approximately 80
per cent of their calls came from general practitioners and 17 per cent
from hospitals. Apart from a first emergency visit if necessary, their work
was done entirely under medical direction and, as part of the National
Health Service, was free.
The homemaker service was just as valuable and in London employed
the equivalent of over 2,000 full-time workers. Thirty-five thousand cases
were assisted each year, of whom 80 per cent came under the category
of aged and chronic sick. If necessary, they attended in the early morning
or late at night. This service was charged for in accordance with means,
but less than 10 per cent of the cost was recovered. About 40 supervisors
ensured that the service was carried on economically as well as efficiently;
the average time per household per week in London was under 4X2 hours.
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It made a great contribution to keeping the old and the sick in the homes
to which they were attached.
The speaker also touched briefly on housing provision for the aged, on
the welfare homes which accommodated nearly 9,000 in London, and on
mental health problems in old age. Dr. Scott then turned to some aspects
of tuberculosis in London. In 1905 it caused 12 per cent of all deaths,
today only 2 per cent. The incidence, as shown by notification figures, had
dropped less dramatically, being still about 1.1 per 1,000, deaths being 0.16
per 1,000. A quarter of a million people were mass x-rayed each year,
uncovering about 1,300 cases of active tuberculosis. In London, as else-
where, the picture in men had changed dramatically: 87 per cent of male
deaths from the disease occurred in men over 45. About 4,000 child con-
tacts were vaccinated with B.C.G. each year and a national programme
also offered routine Mantoux testing to 13-year-olds, with B.C.G. vac-
cination if necessary. In London there were about 30,000 children each
year in this age group, of whom 86 per cent were Mantoux negative. Since
1954 about 20,000 children annually had been vaccinated, and it was con-
fidently believed, given valuable protection.
IRA V. HISCOCK
October 9, 1958
EXPERIMENTAL STUDIES ON THE MECHANICS AND PHYSIOLOGY OF Noc-
TURNAL MIGRATION IN BIRDS. By Franz Sauer, University of Freiburg,
Germany.
Experiments with four species of European warblers have revealed that
nocturnal migrants can orient by means of the stars. Ringing returns show
that western European populations of Blackcaps, Garden Warblers, and
Whitethroats travel SW to South Africa on fall migration and that Lesser
Whitethroats travel SE. When the last species reaches the eastern end
of the Mediterranean, it changes its heading to S, ending its migration
in central east Africa.
Birds were placed in a cage surrounded by black felt to block extraneous
clues and exposed only to a 68-degree circular section of the night sky.
Movements of the birds fluttering on a rotatable ring perch inside the cage
were observed from below. Nonrandom patterns of fluttering direction
were recorded during migratory seasons.
When exposed to the starry sky on clear nights, birds showed identical
fluttering directions with those normally assumed on migration. This was
true for both wild-captured adults and brooder-raised young birds which
had never seen a starry sky. If the ring was rotated, the bird turned
accordingly to readjust to the preferred direction. Birds isolated from
hatching which had never experienced a starry sky fluttered at random for
three minutes and then behaved like wild-caught members of the species.
Moonlight and shooting stars exercised a positive phototatic influence on
the experimental birds; cloudy conditions gave uncertain patterns; and
in overcast conditions, birds were completely disoriented. Complete dis-
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orientation was also shown in experiments conducted indoors with diffuse
and polarized light.
Lesser Whitethroats placed in the cage under an artificial sky of a six-
meter planetarium at Bremen responded similarly to those watched under
natural starry skies. Under star patterns corresponding to these at 50,
45, and 40 degrees north, the birds oriented SE. If the planetarium sky
was shifted to an apparently more southern aspect, the bird oriented SE
and S at 25 and 20 degrees and S at 15 and 10 degrees. Brooder-raised
isolated birds without previous migratory experience showed the same
behavior pattern as the species apparently does on its way to Africa. Under
a high latitude sky, the birds are in tension, but when sky conditions are
shifted to 15 or 20 degrees North, birds are weakly motivated.
A planetarium eastward shift to a Siberian sky was presented to a
Lesser Whitethroat. The bird could react in one of three ways depending
on its interpretation of what the sky revealed. The star pattern was visible
at the precise time presented 700 30' to the east of the Bremen planetarium;
5 hours 20 minutes later it would be seen over the experimental plane-
tarium; and 77 days later in the bird's natural winter quarters. If the
bird felt itself displaced to the east, it should head west; if it adjusted its
internal clock 5 hours 20 minutes later, it should head SE; and if it ad-
justed the clock 77 days it should cease migratory behavior altogether.
The bird responded as if moved to the east. It headed NW and W in
the cage until shown a sky apparently near the Carpathians, when it gradu-
ally veered SW and S. The internal clock, therefore, did not adjust.
If the bird was "taken" west, it headed E; but if "returned" east and
again "taken" west it headed SE. A summer or December sky shown to
a bird in the fall migratory period caused disorientation; but if the bird
was again shown a fall sky, it immediately oriented SE. Therefore, the
orientation pattern is precise in time.
Preliminary experiments with sky fractionation have revealed that the
well-defined Milky Way is not important for orientation; that the southern
half of a sky is important to a bird orienting S; that when 1/32 of a south-
east sky is blacked out, a SE heading bird faces NW, but that if 14 to 18
stars are returned to the blacked-out area, the bird re-orients SE. Although
some quadrants of the sky appear to be important, exactly what star pat-
terns are significant for orientation has not yet been shown.
G. E. w. 3RD
YALE MEDICAL SOCIETY
October 14, 1958
MECHANISMS OF ACTION OF CORTISONE. By Dr. C. N. H. Long, Sterling
Professor of Physiology, Yale University School of Medicine.
Although cortisone, like all the cortical hormones, influences salt and water
balance as well as intermediate metabolism, the present discussion will
be limited to its "organic" effects.
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After adrenalectomy, the fasted animal develops hypoglycemia, with a
reduction of gluconeogenesis as reflected by a decreased nonprotein nitro-
gen in the urine. These animals, if given hydrocortisone subcutaneously,
show a sharp rise in blood glucose, which reaches a plateau in five hours,
a slow rise in liver glycogen, and a still slower rise in muscle glycogen.
In fasted animals the hyperglycemic effect of administration of the 11-oxy-
steroid seems to be due to the stimulation of gluconeogenesis through pro-
tein catabolism. Surprisingly, although adrenalectomized fed animals show
ostensibly the same hyperglycemia upon institution of hormone ther-
apy, the effect of cortisone here is on carbohydrate utilization and
glycogenesis. A decrease in glucose oxidation and an increase in glyco-
genesis precede by greater than three hours any changes in protein break-
down. It has also been observed that the administration of hydrocortisone
for five days causes a steroid diabetes which differs from the pancreatic
type in that hyperglycemia is the result of the overflow of glucose after
saturation of carbohydrate stores and can be reversed upon removal of the
hormone. Adrenalectomy can ameliorate diabetes mellitus of pancreatic
origin.
The liver figures prominently in the action of adrenal steroids, as indi-
cated by the inability of animals to form hepatic glycogen in the absence
of the hormone and by the ineffectiveness of the hormones in regulating
carbohydrate breakdown in the absence of the liver. Winternitz has shown
that the loss of muscle glycogen following the injection of epinephrine
greatly exceeds the sum of the increases in liver glycogen and blood glu-
cose, in adrenalectomized rats. If given glucose or fructose, the corticecto-
mized animal shows a reduced ability to synthesize liver glycogen. The
defect does not lie in the inability to form glucose from precursors. An
intriguing possibility to explain the role of the liver is that cortisone nor-
mally acts to inhibit the hexose monophosphate pathway, in which glucose
is oxidized through pentose intermediates. Nucleotide synthesis, involving
pentoses, may be reduced after injection of cortisone and the glucose di-
verted to glycogen formation, with the subsequent appearance of a nega-
tive nitrogen balance.
M. 5. M.
ZOOLOGICAL JOURNAL CLUB
October 17, 1958
THE CHEMICAL GENETICS OF HEMOGLOBIN. By Harvey Itano, National
Institutes of Health, Bethesda, Maryland.
Interest in the sickle-cell phenomenon has led to a physicochemical study
of the properties of hemoglobins A,S, and C, and has provided information
that bears on the mode of gene action of the three alleles associated with
these molecular species.
Hemoglobin molecules are symmetrical dimers, each half-molecule being
composed of two dissimilar peptide chains and two heme groups. In acid
solution dissociation into two sub-units takes place; reconstitution occurs
at neutral pH. When mixtures of A and S are so treated, mixed dimers
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cannot be detected electrophoretically. Conversely, in reassociated mixtures
of methemoglobin C with either S or A, new molecular types are found.
This fact can be explained by assuming asymmetric splitting of the original
dimer so that two pairs of like peptides remain together, i.e., in S, the
two quarter-molecules containing valine in place of glutamic acid remain
together. Work with S. J. Singer and using C14 marked hemoglobins and
starch gel electrophoresis of reassociated molecules supports this con-
clusion completely.
This information must cause re-examination of the hypothesis that A, S,
or C loci are responsible for the production of half hemoglobin molecules,
each composed of two unlike peptides (the dimer being two such units).
The asymmetric splitting data would mean that dissimilar peptides are
separated from each other more easily than from their duplicates in the
whole hemoglobin molecule. This suggests the possibility that two loci
may be involved in hemoglobin production, each being related to the pro-
duction of a different peptide type. The dimer then might arise when
double units of dissimilar peptides associate, as they did in these experi-
ments. Until further genetic evidence is obtained, no choice can be made
between the hypotheses. N. K. WESSELLS
BOTANY SEMINAR
October 21, 1958
BENEFICIAL AND HARMFUL EFFECTS OF PLANT VIRUSES ON ANIMALS.
By Karl Maramorosch, Rockefeller Institute for Medical Research, New
York City.
The aster leaf-hopper Macrosteles divAsus is both the vector and alternate
host for the aster yellows virus, a disease affecting asters and many other
plants. It has been shown that the virus both moves and multiplies in the
insect and is found in the blood. The virus is transmitted to a new host
plant via the insect's saliva. After a long period of infection the fat body
of the male Macrosteles is pathologically altered, with stellation of cell
nuclei and loss of granular cytoplasm. No other deleterious effects are
known at present.
Another leaf-hopper, the semi-tropical Dalbulus maidis, is normally able
to feed and survive only on the corn plant. It will attempt to feed on
asters, but will soon starve; during the feeding attempt it may also become
infected with aster yellows virus. The virus is never found in the saliva
of this insect, which thus cannot act as a vector. Once Dalbulus is infected,
however, it was found that it can feed and survive on either infected or
healthy aster plants. But corn is still necessary for reproduction or for
molting of nymphs. Exposure to a temperature of 36° C. kills the virus;
infected insects that are so treated are no longer able to feed on healthy
asters, presumably due to absence of the virus.
It is believed that the virus, acting directly on its animal host, is re-
sponsible for the increased survival of aster-fed Dalbulus.
F. M. W.
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BIOPHYSICS SEMINAR
October 23, 1958
THE MECHANISM OF VIRUs-ANTIBODY UNION. By S. Fazedas de St.
Groth, Australian National University.
The difficulties in studying the virus-antibody reaction are well illustrated
by considering logarithmic plots of the number of viruses neutralized versus
the titer of antibody under experimental conditions using the chick allantois
or amnion, and the mouse lung as host. Contrary to expectations, curves
with different slope and shape are observed.
In order to overcome such difficulties a mathematical treatment of the
virus-antibody reaction is put forward. The equilibrium constant (K) of
such a reaction may be expressed K - (sV-x) (A-x) where V = the
(x)
number of viruses, s = the number of antigenic sites per virus, A = the
number of antibody particles, and x = the number of antibody particles
combined with viruses. The number of surviving viruses (Vs) is then
Vs = V (1-p) , where p = the chance of any one site on a virus being
occupied, and c = the number of sites that can neutralize a virus. If p is
estimated as x ,thenVs =V ( -nsV+A+K)where n the number
of viruses that are antigenic but not infective. Furthermore, if nsV << K
adAV<1hldte I ~ .A, c V and -«< 1 hold, then -= =i +-Ior loglog-. =logA + (logc-log K Vs- Ki Vs
K). Plots of this equation yield a straight line with unit slope; the inter-
cept with the abscissa being referred to as the "activity," or pN, a term
analogous to pH.
Experimental data of the influenza virus permits defining the variables;
thus K = 10" to 10W', s = 2700 sites per virus, and c = 9.5 sites. Data of
the yellow fever and vaccinia viruses also fit the equations and lend evi-
dence that the assumptions made in the derivation were valid. Therefore,
the equations may be used in comparing antisera and in predicting how
virus and antibody will act in vzvo.
N. K. WESSELLS
October 27, 1958
STUDIES OF NOCTURNAL MIGRATION By RADAR. By Ernest Sutter, Uni-
versity of Basel, Switzerland.
In order to follow the course of bird migration during the night when
direct observation is impossible (and also under adverse daytime condi-
tions), use was made of the radar facilities of the Zurich airport. Small
passerines are detected only if flying in flocks; thus the radar picture is
not complicated by the random flights of solitary, nonmigratory birds. The
studies were made during the autumn, when a great number of birds
migrate through this part of Switzerland, most in a southwest direction.
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Typically, migration is minimal during the daytime, increasing sharply
at about 6:00 p.m., rising to a maximum about midnight, and then de-
creasing slowly until morning. Weather conditions can radically alter the
number of migrants, as well as their direction and altitude of flight.
Migration is maximal under conditions of clear weather and decreases
with increasing overcast. Thus, birds migrate under just those conditions
which enable them to see the stars, which Sauer has shown to be used
for navigation. On a rainy night the birds aggregate over Zurich; in the
absence of stars they are drawn to the city lights. In a fog, two strikingly
different components are seen, one flying in the normal southwest direc-
tion and the other flying about in a seemingly random manner. It is be-
lieved that the oriented birds are above the fog and the disoriented ones
below it; the former see the stars and the latter do not.
Wind velocity and direction also have a great effect. The number of
birds is greatest during calm or northeast, i.e., tail, wind. Usually an
increase in wind velocity is accompanied by a decrease in number of mi-
grants. Those that do migrate at wind velocities above 15 to 20 knots tend
to be carried in the direction of the prevailing wind.
In optimal weather, the radar shows as many as twelve hundred flocks
crossing a one mile front per hour; each flock is guessed to consist of about
ten birds on the average. Thus, there are many thousands of birds passing
each night.
F. M. W.
October 29, 1958
DIFFUSIBLE MOLECULES IN CELLULAR DIFFERENTIATION. By Charles E.
Wilde, Jr., University of Pennsylvania, Philadelphia, Pennsylvania.
Various aspects of the differentiation of a Metazoan organism are believed
dependent upon molecular interactions of dissimilar tissue types. That such
interactions may sometimes occur via diffusible molecules is suggested
by experiments relating phenylalanine metabolism to the differentiation of
neural crest pigment cells in the salamander Amblystoma maculatum.
None of the cells derived from dissociation of a mass of neural crest
(stages 10.5, 11), and grown in uitro, differentiate into melanin containing
pigment cells unless 1.0mM/lOOml. of phenylalanine is present in the
medium. Possible precursor molecules for the amino acid, such as phenyl-
serine or phenyl-lactic acid, have no sparing effect, i.e., no melanin is
formed. Conversely, addition of cells from the archenteron roof mesoderm
to such a culture system results in pigment formation in competent neural
crest cells; the implication is that mesodermal tissue can use the precursor
molecules in such a way that neural crest cells growing in the same vessel
can complete their differentiation.
A similar ecto-mesodermal relationship exists in the ventral embryonic
region. Ventral skin cells that never normally become pigmented in vivo
do so when treated with from 2.0 to 8.OmM/100 ml. of phenylalanine in
vitro. Furthermore, while such ectoderm will not form melanin in the
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presence of the precursor molecules alone, it will do so when cells from
the subjacent mesoderm are added to the culture medium.
That the ability to form melanin resides mainly in the cytoplasm was
demonstrated by growing anucleate pieces of neural crest cells (obtained
by centrifugation through fiber-glass) in the presence of phenylalanine.
Melanin granules appeared in the "pure cytoplasmic" masses.
The intimate relation of phenylalanine and its precursors to the differ-
entiation process in the neural crest-archenteron roof system suggests that
such a diffusible molecule may be associated in a major way with at least
one phase of the induction phenomenon, and further, that analogous sys-
tems may exist elsewhere in developing embryos.
N. K. WESSELLS
WOODWARD LECTURE
November 6, 1958
THE FEATHER. By Erwin Stresemann, University of Berlin, Germany.
The most complicated integumentary structure of the vertebrates is the
Avian feather. Gross and microscopic anatomical studies have revealed a
multitude of relationships between feathers and various aspects of bird life.
The precise adaption of feather morphology to function is revealed by
studies on the buoyancy of ducks. The arrangement of the barbs on the
contour feathers, and of the feathers themselves, is such that water cannot
pass between the closely placed structures and thereby "wet" the duck.
Buoyancy results from this phenomenon, not as a result of an oily secretion
coating the feathers as has long been believed. In recent experiments oil
glands were removed from ducks; after several weeks the feathers were
carefully cleaned and the ducks placed in water-they swam perfectly.
When a detergent (that lowered the surface tension) was added to the
water, however, buoyancy was reduced and the ducks sank so that only
their heads remained above water. This result demonstrates the precision
that is characteristic of the adaptive mechanism, for the feather barbs func-
tion normally in keeping the duck afloat only in water with normal surface
tension-there is no means of altering the morphological pattern in imme-
diate response to a lowering of the tension.
Thus, besides being prerequisites for flight, and being the site of eco-
logically and ethologically important color, feathers also are the source of
buoyancy for at least some aquatic birds.
N. K. WESSELLS
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